OBJECTIVE: Although PET-CT has been shown to have diagnostic and staging value for the head and neck carcinoma, it still has deficiencies to give an optimal level of sensitivity and specificity. High levels of false positivity continue to be the biggest clinical challenge. This study evaluates the impact of major clinicopathologic factors on PET-CT findings in the primary and lymph node metastatic head and neck carcinoma. METHOD: Retrospective chart review of a case series at Ohio State University Comprehensive Cancer Center-James Cancer Hospital and Solove Research Institute: 243 oral cavity (OC) and laryngopharyngeal carcinoma patients who underwent PET CT and neck dissections in the 3 consecutive years were included in the study. Major primary site was OC followed by oropharynx (OP), larynx and hypoharynx (HP) and carcinoma of unknown primary (CUP). RESULTS: Oral cavity and OP were the two major primary sites (70.3%, nϭ171), followed by larynx, CUP, and HP. 111 patients (45.6 %) were determined to be clinically Nϩ at the time of preoperative evaluation, while pathological Nϩ was detected in 36.2% of patients. Correlation of the PET CT SUV value and the clinicopathologic factors like the size of the largest lymph node, number of positive lymph nodes, extracapsular spread, tumor grade, primary site, size and depth of infiltration of the primary tumor, lymphatic and perineural invasion are all compared; correlation was found with the size and depth of infiltration of the tumor, and number of positive lymph node. Perineural (pϭ0.013) and lymphatic invasion (pϭ0.0093), and extracapsular spread (pϽ0.0001) was significantly altering the SUV value. CONCLUSION: Most of the adverse features of the current pathologic staging system are shown to have significant impact on the PET CT findings.
OBJECTIVE: Surgical technique, or fear of increased risk of complications including infection and fistula. The purpose of this study was to examine complication rates with the use of the linear stapling device compared with traditional suture techniques during laryngectomy in a matched cohort of patients. METHOD: This investigation was a retrospective, matched cohort design. The records of all patients undergoing total laryngectomy by the senior author were reviewed from 2002 to 2007. Criteria for inclusion in the study were as follows: Patients must have undergone total laryngectomy within the study period. Only patients with endolaryngeal disease or disease amenable to primary closure were included in the study cohort. This resulted in a total of 42 patients being included in the study. Of these, 26 patients underwent traditional suture closure of the pharynx and 16 patients underwent closure with the linear stapling device. Demographic data, clinical data, treatment data, and outcome data were retrospectively collected and stored in an Excel v12.2 database (Microsoft). Data were analyzed using SPSS v16.0 statistical software (IBM). RESULTS: A total of 42 patients met criteria for inclusion in the study. Twenty-six patients underwent traditional suture closure after laryngectomy. Sixteen patients underwent closure with the linear stapler after laryngectomy. Statistical analysis revealed no significant differences between the two groups in terms of demographic data or tumor stage (AJCC) with the exception of age. The patients in the stapled laryngectomy group were statistically older (median 71) than the traditional closure (median 56.5). Co-morbidities such as diabetes, HTN, hypothyroidism, smoking and ethanol consumption were not statistically different between the two groups. Regarding surgical technique, there were no statistically significant differences between groups in terms of cricopharyngeal myotomy, tracheoesophageal puncture, or neck dissection. The groups were also statistically similar in terms of adjuvant radiotherapy. (11 patients received pre-operative radiotherapy, 25 received post-operative radiotherapy). There were eight post-operative infections in the cohort, five in the stapled closure group (31%) and three in the traditional closure (11.5%). However, this was not statistically significant. The fistula rate in the stapled closure group was 25% (4/16). The fistula rate in the traditional closure group was 23% (6/26). The fistula rate did not statistically differ between the two groups. CONCLUSION: Stapled laryngeal closure is an appropriate technique for selected patients and did not appear to result in increased risk of post-operative infection or fistula formation in this cohort. and 9 patients had hypopharyngeal carcinoma. All patients had T1 and T2 tumors. RESULTS: Twenty-seven (12.7%) patients experienced postoperative complications. Four patients developed perichondritis and local infections; 5 patients developed emphysema; 7 patients had significant postoperative mucosal edema necessitating temporary tracheostomy in 2 of them. Postoperative hemorrhage was documented in 13 patients. One patient with supraglottic cancer had lethal outcome on the 9th postoperative day due to the late bleeding. Temporary aspiration occurred in 17 patients with supraglottic cancer, 4 of them have developed postoperative pneumonia. In patients who were treated for glottic carcinoma close follow-up revealed granulomas in 10 patients and synechiae in 7. Seven patients had more than one complication. CONCLUSION: Although commonly emphasized as the low-risk surgery, CO2 laser surgery of laryngeal and hypopharyngeal cancer can result with serious morbidities that need attention. Publications discussing complications of this type of surgery are rare. We report our experience on 212 patients. Complications were more prevalent after the treatment of supraglottic lesions. If compared with open surgery, CO2 laser surgery of laryngeal and hypopharyngeal cancer has lower incidence of complications.
Development & Translation of a Cone-Beam CT Guidance System
Jeffrey Siewerdsen, PhD (presenter); Gary Gallia, MD, PhD; Gregory Hager, PhD; Douglas Reh, MD; Russell Taylor, PhD OBJECTIVE: A mobile C-arm for cone-beam CT (CBCT) providing sub-mm resolution and soft-tissue visibility is under development for head and neck surgery guidance. This work describes system performance, translation to initial patient trials, and integration of a novel high-precision guidance system, including deformable registration, advanced tracking, and endoscopy-CBCT fusion. METHOD: Image quality was measured in conditions simulating head-and-neck surgery, with protocols identified for patient dose less than diagnostic CT and dose to staff minimized (zero). The C-arm was translated to trials in 12 patients for evaluation of image quality, surgical performance, and workflow. Fast deformable registration was developed to match preoperative CT and planning to intraoperative CBCT. A method for endoscopic-CBCT fusion incorporates tracking for robust initialization followed by high-precision image-based registration. RESULTS: Cadaver studies demonstrate image quality sufficient for a spectrum of surgical tasks. Patient trials highlight the value of intraoperative CBCT, particularly in skull base disease. Deformable registration demonstrated accuracy similar to voxel size on timescales consistent with surgical workflow. Multi-modality tracking offers synergy of performance (Ͻ1 mm precision) and robustness (e.g., hybrid EM-video easing field distortion and line-of-sight limitations and offering real-time video augmentation). Advanced endoscopy-CBCT fusion achieved sub-mm precision through image-based matching. CONCLUSION: A prototype C-arm for CBCT extends the functionality of image guidance to a broad spectrum of tasks in head and neck surgery. Streamlined integration of navigation subsystems is critical to workflow and realizing the promise of advanced guidance techniques. The work provides a foundation for an advanced clinical prototype, currently underway.
Diagnostic Value of Only PET/CT-Positive LNs in H&N SCC
Sang-Hyuk Lee, MD, PhD (presenter); Young-Soo Rho, MD, PhD; Jang-Ok Yeo, MD OBJECTIVE: 18F-fluorodeocyglucose (FDG) positron emission tomography (PET)/computed tomography (CT) plays an increasing role in diagnosis and management planning of head and neck squamous cell carcinoma (HNSCC). However, its role in only PET/CT-positive lymph node is not well elucidated yet. This study was performed to evaluate the diagnostic value of only PET/CT-positive lymph node without correlating positive findings on conventional imaging modalities (CT, MRI and US) in HNSCC. METHOD: From January 2006 to September 2009, 114 patients with HNSCC who underwent CT, MRI, US and PET/CT before definitive surgery with neck dissection were reviewed. All imaging tests were interpreted on imaging based nodal classification and were compared with histopathological findings, which served as the standard of reference. RESULTS: Neck dissections (55 unilateral, 59 bilateral; total of 173 neck sides) involving 834 nodal levels were performed. Histopathology revealed nodal metastases 78 of 173 neck sides and 146 of 834 nodal levels. Lymph nodes which exhibited as positive only on PET/CT but negative on other conventional imaging modalities were found in 46 nodal levels in 33 patients. Along with the histopathologic examination, 13/46 (28%) nodal levels were true positive (TP), and 33/46 (72%) were false positive (FP). Among the 46 only PET/CT-positive nodal levels, 13 nodal levels were included on Nϩ neck and 33 were included on N0 neck. In Nϩ neck, TP was significantly higher than FP as seven to six, and in N0 necks, FP was significantly higher than TP as 27 to six (pϭ0.028). There was no significant difference in maximum standard uptake value (SUV) between TP and FP. CONCLUSION: Only PET/CT-positive lymph node without correlating positive findings on conventional imaging modalities can frequently be found and does not predict lymph node metastasis. A high percentage of result was apparent FP. Combined use of conventional imaging modalities would be recommended for HNSCC to detect lymph node metastases.
